Abstract. Gravitational collapse has been suggested as the major cause of Cenozoic extension in the North American Cordillera and many other orogenic belts. Although both crustal thickening and mantle upwelling may have contributed to the Cordilleran extension, previous models of gravitational collapse have focused on the former; the cause of mantle upwelling and its relationship to crustal collapse remain obscure. Here we attempt to address the question of whether gravitational collapse of an overthickened crust could induce major mantle upwelling and whole-lithosphere extension. Thermal-rheological calculations indicate that crustal collapse may decouple from the mantle lithosphere, because the extensional forces arising from an overthickened crust are limited to the crust, while the rheology of continental lithosphere is intrinsically stratified. Even when the mantle lithosphere is mechanically coupled to the crust, thermomechanical modeling indicates that strain is localized in the weak lower crust during crustal collapse, and no significant (<10 km) thinning of the mantle lithosphere may be induced at the absence of extensional forces from plate boundaries. Crustal collapse of the Sevier-Laramide orogen seems adequate to account for much of the mid-Tertiary extension in the Cordillera, including formation of many core complexes, but it is unlikely to have been the major cause of the more recent basin-and-range extension. We suggest that a strong pulse of mantle upwelling in the mid-Tertiary, as indicated by the "ignimbrite flare-up," may have triggered basin-and-range extension by weakening the lithosphere and providing excess gravitational potential energy. The cause of mantle upwelling remains uncertain, but the continued extension and volcanism since mid-Miocene in the northern Basin and Range province favor an active mantle upwelling with internal convective heating.
; however, not all core complexes are formed in the overthickened core zone. In the southern Basin and Range province, most core complexes developed in the midst of a deep-seated thrust belt [Coney, 1980] ; detachment faults and core complexes are also found in the Mojave desert where there is no clear evidence for a significantly thickened crust before extension [Dokka and Ross, 1995; Glazner and Bartley, 1984] . Furthermore, the inception of major extension in the Cordillera was diachronous, although the duration and the amount of crustal contraction were remarkably uniform from southeastern British Columbia to Nevada and Utah [Elison, 1991] The approach we take here is to first constrain the effects of crustal collapse of the Sevier-Laramide orogen, which involves fewer uncertainties than either plate interactions or mantle processes. By isolating the effects of crustal collapse, we may reach a better understanding of the role of mantle upwelling and plate interactions.
Crustal Collapse

3.1.
Driving Forces and Thermal-Rheological
Control
The dynamic instability of an overthickened crust at isostatic equilibrium is illustrated in Figure 2 
